. Modification of assembly fragment vector for improved chloroplast genome assembly. Each panel shows the architecture for each vector before and after modification, an EcoRI restriction map of the isolated vectors, and the expected fragment sizes. Lanes 1 and 2 in the restriction maps correspond to the column headings of the predicted sizes. L refers to the 1 kb DNA ladder (Invitrogen). In each case, modification is achieved by homologous recombination in yeast. , 20544 and 20545; lane 6, 11452 and 11453; lane 7, 12328 and 12329; lane 8, 3559 and 3560; lane 9, 12330 and 12331; lane 10, 20548 and 20549; lane 11, 20667 and 20668; lane 12, 20576 and 20577; lane 13, 20653 and 20654; lane 14, 20659 and 20660; lane 15, 11464 and 11465; lane 16, 20572 and 20573; lane 17, 11468 and 11469; lane 18, 20574 and 20575; lane 19, 12334 and 12335; lane 20, 11478 and 11479; lane 21, 11480 and 11481; lane 22, 11484 and 11485; lane 23, 1520 and 1521; and lane 24, 20777 and 20778 (Table S1 ). Clones 2, 10, and 15 are positive by this assay. L refers to the 1 kb DNA ladder (Invitrogen). Figure S4 . Collection of strains with single deletions in genes encoding the Photosystem II core complex. Homoplasmic deletion strains for psbB, psbC, and psbD were obtained by isolating colonies that were transformed with a gene-disruption cassette (Materials and Methods). The psbA-deficient strain contains the luciferase gene in place of the psbA coding region (7). Strains (identified in (A)) were grown on media that contains (B; TAP) or lacks (C; HSM) organic carbon. Growth on (B), but not (C), indicates that photosynthesis is compromised. Strains were grown at 28˚C, in a 5% CO2 chamber, with 150 uE of light. Figure S5 . Complementation of strains lacking Photosystem II core subunit-encoding genes. Complemented strains for were obtained by isolating colonies that were transformed with the corresponding BAC or gene-disruption cassette (Materials and Methods). Representative complemented strains (identified in (A)) for psbA (B), psbB (C), psbC (D), and psbD (E) were grown on media lacking inorganic carbon (HSM), which requires photosynthesis for cell proliferation. Strains were grown at 28˚C, in a 5% CO2 chamber, with 150 uE of light. Figure S6 . PCR analysis of unique marker insertion sites in candidate algae clones that retained all four markers through subcloning. Algae total cell lysate was used as template for PCR. Primers used are specific for the endogenous loci for insertion of M1 (A; 21936 + 21937), M2 (B; 24156 + 24157), M3 (C; 24178 + 24179), and M4 (D; 24144 + 24145). The absence of a PCR product in panels A, B, and D and a shift to a PCR product in panel C suggests homoplasmy in the individual locus. L refers to the 1 kb DNA ladder (Invitrogen). Algae were grown on HSM agar plates at 28˚C, in a 5% CO2 chamber, with 150 uE of light. Shown is a representation of the composition of the chloroplast genome, as determined by PCR analysis (Table 2) , in algae clones most completely transformed by pCr05. Green boxes indicate PSII-encoding genes, red boxes indicate yeast selection markers, blue boxes indicate the P1-based hybrid vector backbone, and purple boxes indicate bacterial F-factor replication elements.
